NASA /TM-2002-211447

Evaluating the Effectiveness of the
1999-2000 NASA CONNECT Program

Thomas E. Pinelli
Langley Research Center, Hampton, Virginia

Kari Lou Frank
College of William and Mary, Williamsburg, Virginia

February 2002



The NASA STI Program Office ... in Profile

Since its founding, NASA has been dedicated to
the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Center, the lead center for
NASA'’s scientific and technical information. The
NASA STI Program Office provides access to the
NASA STI Database, the largest collection of
aeronautical and space science STI in the world.
The Program Office is also NASA's institutional
mechanism for disseminating the results of its
research and development activities. These
results are published by NASA in the NASA STI
Report Series, which includes the following

report types:

o TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive
data or theoretical analysis. Includes
compilations of significant scientific and
technical data and information deemed to
be of continuing reference value. NASA
counterpart of peer-reviewed formal
professional papers, but having less
stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary
or of specialized interest, e.g., quick release
reports, working papers, and
bibliographies that contain minimal
annotation. Does not contain extensive
analysis.

e CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other

meetings sponsored or co-sponsored by
NASA.

SPECTAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

TECHNICAL TRANSLATION. English-
language translations of foreign scientific
and technical material pertinent to NASA’s
mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, organizing and publishing research
results ... even providing videos.

For more information about the NASA STI
Program Office, see the following:

Access the NASA STI Program Home Page
at http:/[www.sti.nasa.gov

E-mail your question via the Internet to
help@sti.nasa.gov

Fax your question to the NASA STI Help
Desk at (301) 621-0134

Phone the NASA STI Help Desk at
(301) 621-0390

Write to:

NASA STI Help Desk

NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320



NASA /TM-2002-211447

Evaluating the Effectiveness of the
1999-2000 NASA CONNECT Program

Thomas E. Pinelli
Langley Research Center, Hampton, Virginia

Kari Lou Frank
College of William and Mary, Williamsburg, Virginia

National Aeronautics and
Space Administration

Langley Research Center
Hampton, Virginia 23681-2199

February 2002



Available from:

NASA Center for AeroSpace Information (CASI) National Technical Information Service (NTIS)
7121 Standard Drive 5285 Port Royal Road
Hanover, MD 21076-1320 Springfield, VA 22161-2171

(301) 621-0390 (703) 605-6000



Abstract

NASA CONNECT is a standards-based, integrated mathematics,
science, and technology series of 30-minute instructional distance
learning (satellite and television) programs for students in grades 6-8.
Each of the seven programs in the 1999-2000 NASA CONNECT series
included a lesson, an educator guide, a student activity or experiment,
and a web-based component. In March 2000, a mail (self-reported)
survey (booklet) was sent to a randomly selected sample of 1,000 NASA
CONNECT vregistrants. A total of 336 surveys (269 usable) were
received by the established cutoff date. The majority of survey questions
employed a 5-point Likert-type response scale. Survey topics
included (1) instructional technology and teaching; (2) instructional
programming and technology in the classroom; (3) the NASA CONNECT
program (television, lesson guide, classroom activity, web-based activity,
and web site); (4) classroom environment; and (5) demographics. About
73 percent of the respondents were female, about 92 percent identified
"classroom teacher"” as their present professional duty, about 90 percent
worked in a public school, and about 62 percent held a master's degree
or master's equivalency. Regarding NASA CONNECT, respondents
reported that (1) they used the seven programs in the 1999-2000 NASA
CONNECT series; (2) the stated objectives for each program were met
(4.54); (3) the programs were aligned with the national mathematics,
science, and technology standards (4.57); (4) program content was
developmentally appropriate for grade level (4.17); and (5) the
programs in the 1999-2000 NASA CONNECT series enhanced/enriched
the teaching of mathematics, science, and technology (4.51).

Introduction

The NASA Langley Research Center's Office of Education (OEd) has the primary responsibility
within the Agency for distance learning and the integration of instructional technology. Through its
Center for Distance Learning, the OEd has developed a suite of five distance learning programs.
Collectively, the goals of the five programs include (1) increasing educational excellence; (2) enhancing
and enriching the teaching of mathematics, science, and technology; (3) increasing scientific and
technological literacy; and (4) communicating the results of NASA discovery, exploration, innovation,
and research. NASA CONNECT is televised nationally and is used by almost 79,000 educators that
represent almost 2.3 million students. More information about NASA CONNECT can be found at the
following web site: <http://connect.larc.nasa.gov>.

Evaluation is critical to any program’s success. To determine the effectiveness, as well as the
credibility and validity of the series, we survey NASA CONNECT registrants. The evaluation of the
NASA CONNECT series is an annual undertaking. This report contains the quantitative and qualitative
results of our attempt to determine the effectiveness of the 1999-2000 NASA CONNECT program. The
results of the 1998-1999 NASA CONNECT program evaluation appear in NASA TM-2000-210542
(Pinelli, Frank, and House, September 2000).



Overview of NASA CONNECT

Produced by the Office of Education at NASA Langley Research Center in Hampton, Virginia, NASA
CONNECT is designed to increase scientific literacy, improve the mathematics and science proficiency of
students in grades 6—8, and increase the competency of mathematics and science educators. Now in its
sixth year of production, the goals of this standards-based, Emmy award-winning distance learning
program include (1) showing students the application of mathematics, science, and technology on the job;
(2) presenting mathematics, science, and technology as disciplines that require creativity, critical thinking,
and problem-solving skills; (3) demonstrating the integration of workplace mathematics, science, and
technology as a collaborative process; (4) raising student awareness about careers that require
mathematics, science, and technology; and (5) overcoming stereotyped beliefs by presenting women and
minorities performing challenging engineering and science tasks.

The 1999-2000 NASA CONNECT series received numerous awards for program achievement,
educational content, and video production. At the 1999 Capital Region Emmy Awards, two NASA
CONNECT programs (The Measurement of All Things and Geometry of Exploration: Eyes Over Mars)
received Emmys for Outstanding Program Achievement. Other awards for the 1999-2000 NASA
CONNECT season include, but are not limited to a 2000 Telly award for Proportionality: Modeling the
Future, a 2000 Cindy Gold Award for Algebra: Mirror, Mirror on the Universe, and a 2000 Crystal
Award of Distinction for Tools of the Aeronautics Trade.

Now in its sixth year of production, NASA CONNECT is the oldest program in the NASA K-12
(precollege) distance learning initiative. In addition to the goals listed in the Overview, NASA
CONNECT also seeks to create opportunities for parental and community involvement, attempts to link
formal education (e.g., the school) with informal education (e.g., libraries, museums, and science centers),
and also to link pre-service and in-service education. The NASA CONNECT model is research based,
instructional rather than educational, result oriented, learner centered, technology focused, and feedback
driven. NASA CONNECT is free to educators; however, educators must register to receive the lesson
(teacher) guides. There are four ways to register for NASA CONNECT: (1) E-mail
<connect@edu.larc.nasa.gov>; (2) online <http://edu.larc.nasa.gov/connect/>; (3) telephone
757-864-6100; and (4) U.S. mail: NASA CONNECT, Mail Stop 400, Office of Education, NASA
Langley Research Center, Hampton, VA 23681-2199. The number of teachers registering for and the
number of students viewing each program must be specified.

Rights and Responsibilities

NASA CONNECT is a U.S. Government program and is not subject to copyright. No fees or licensing
agreements are required to use programs in this series. Off-air rights are granted in perpetuity. Educators
are granted unlimited rights for duplication, dubbing, broadcasting, cable casting, and web casting into
perpetuity, with the understanding that all NASA CONNECT materials will be used for educational
purposes. Neither the broadcast nor the lesson guide may be used, either in whole or in part, for
commercial purposes without the expressed written consent of NASA CONNECT.

Production and Delivery

Programs in the 1999-2000 series were live broadcasts. They comply with the specifications found in
the National Educational Telecommunications Association (NETA) Common-Sense Guide to Technical



Excellence. Programs ran 28 minutes and 30 seconds. Each program was broadcast (delivered) via
KU- and C-band satellite transmission. Public Television System (PBS) affiliates, statewide television
systems such as T-STAR, district wide television systems, and cable access channels carried NASA
CONNECT. NASA CONNECT is also web cast via the NASA Learning Technology Channel. The
NASA CONNECT web site has the satellite coordinates and broadcast dates and times.

Availability

For a minimal fee, educators can obtain the NASA CONNECT videos and print materials from the
NASA Central Operation of Resources for Educators (CORE). Videos and print materials are also
available from the NASA Educator Resource Center (ERC).

NASA CORE

15181 State Route 58 South

Oberlin, OH 44074-9799

Phone: (440) 775-1400

Fax: (440) 775-1460

E-mail: nasaco@leeca.esu.k12.oh.us
URL: http://CORE.spacelink.nasa.gov

The Importance of Evaluation

Formative and summative evaluation is critical to any program’s success. A 2001 CEO Forum School
Technology and Reading Report states that assessment should become an ongoing part of instruction to
inform and enhance teaching and learning and to promote student achievement (CEO Forum, 2001).
NASA CONNECT is a tool for enhancement/enrichment; the only way to gauge the effectiveness of that
tool is to assess how it is being used by classroom teachers. Evaluation is important for numerous reasons
and plays an important role in the evolution of distance education (Hawkes, 1996). First, evaluation
improves the credibility and validity of a program (Wade, 1999). Second, evaluation can be used to make
changes in the program. (Ramirez, 1999). The flexibility for change is particularly important because of
the dynamism inherent both in education and technology. According to Dr. Lawrence T. Frase, Executive
Director of the Research Division of Cognitive and Instructional Science at the Educational Testing
Service, The major issue for educational technology in the next millennium will be the effectiveness of its
adaptation to social, scientific, and political change (Wade, THE Journal, 2000). Third, evaluation can
help determine the effectiveness of a program (Hazari and Schnorr, 1999). Because of the wide array of
information that can be reaped from the evaluation process, the Office of Education conducts an ongoing
quantitative and qualitative assessment of NASA CONNECT.

The Office of Education continues to develop new methods for evaluating NASA CONNECT. The
19992000 NASA CONNECT season is the first season that can be evaluated from a longitudinal
perspective (by comparing the 1999-2000 NASA CONNECT evaluation data with the 1998—1999 NASA
CONNECT evaluation data). This comparison will provide the Office of Education with a more realistic
benchmark from which to evaluate the NASA CONNECT series. Moreover, national data concerning
teacher demographics, classroom environments, and teacher perceptions of instructional technology have
also been infused into the 1999-2000 NASA CONNECT evaluation report, which allows the data
received through NASA CONNECT’s evaluation process to be compared to other national studies. In
future seasons, the Office of Education may expand evaluation to also include classroom observation by
skilled observers and student feedback by means of short surveys. In summary, the Office of Education
continually strives to improve the evaluation process by creating more diverse and in-depth measurement



techniques. As stated by Michael Hawkes, by using an array of evaluation techniques and including
everyone involved in the delivery of distance learning (parents, teachers, students) in data collection
activities, evaluation tasks will not appear as ominous as they once did. More important, school leaders
will be able to assess whether distance education technologies are part of the solution to improved
learning and instruction (Hawkes, p. 33, 1996).

Methodology

A sample of 1,000 registrants was randomly drawn from the NASA CONNECT database. A mail
(self-reported) survey/questionnaire was sent to the sample group in early March 2000. The survey
contained 109 questions, 10 of which dealt with demographics (appendix A). Those receiving the survey
could select from three options: (1) they could complete the survey and return it, (2) they could write “not
applicable” on the survey and return it, and (3) they could ask to receive a free copy of the final
assessment report. (All individuals who returned a survey received a complimentary NASA educational
CD-ROM.) A total of 269 usable surveys were received by the established cutoff date. Additionally,
67 surveys marked “not applicable” were also received by the established cutoff date. Reasons given for
not completing the survey were logged in the database (appendix B). The overall response rate for the
1999-2000 NASA CONNECT evaluation project was approximately 34 percent.

In addition to the quantitative data collected, the Office of Education also recorded all qualitative data
that were received during the 1999-2000 NASA CONNECT season. These comments came from the
evaluation booklet, e-mail correspondence with educators, traditional mailings to educators, and
telephone conversations. Comments were divided into two categories: Responses to Qualitative Questions
in the 19992000 Evaluation Booklet (appendix C) and Unsolicited Qualitative Comments (appendix D).
The qualitative data collected were also incorporated into the changes suggested for the
2000-2001 NASA CONNECT season.

Demographics

The evaluation booklet contained a variety of demographic questions, the answers to which could be
used to establish the respondents’ profile, the classroom environment, and teacher/student computer use.
Demographic findings for survey respondents follow:

e About 73 percent of the respondents were female.

e About 32 percent of the respondents were located in suburban school districts, 34 percent in rural
school districts, and 34 percent in urban school districts.

e About 92 percent of the respondents identified “classroom teacher” as their present professional
duty.

¢ About 90 percent of the respondents worked in a public school.

e About 62 percent of the respondents held a master’s degree or master’s equivalency.
¢ About 87 percent of the respondents identified themselves as Caucasian.

¢ The mean and median ages of the respondents were 43.9 and 45, respectively.

¢ The mean and median “years as a professional educator” were 14.9 and 13, respectively.



¢ About 94 percent of the respondents owned a personal computer.

e About 75 percent of the respondents indicated membership in a professional (national)
mathematics or science educational organization.

¢ The mean and median number of years respondents have used NASA CONNECT were 1.09 and
1 year, respectively.

The demographic makeup of the 19992000 respondents differed rather significantly from the makeup
of the 1998-1999 respondents, despite the same random sampling method. In general, the 1999-2000
respondent pool was more uniform than the 1998-1999 respondent pool. For example, the 19992000
pool contained more women (73 percent in 1999-2000, 68 percent in 1998-1999); more Caucasians
(87 percent in 1999-2000, 74 percent in 1998—1999); and more classroom teachers (92 percent in
1999-2000; 88 percent in 1998-1999). Additionally, the number of respondents owning personal
computers increased by 18 percent and the number of respondents belonging to a professional
mathematics or science educational organization increased by 30 percent as compared to 1998—1999
survey demographics. Both increases are significant, and these demographic changes should be
considered when evaluating the 1999-2000 data.

Presentation of the Data

The survey questions were divided among nine topics. The respondents were asked to react to
questions about instructional technology and programming in the classroom and to items specifically
related to the NASA CONNECT program series. Findings for the remaining nine topics are presented in
this section. The topic results are reported in terms of mean ratings when the survey items involve a
5-point Likert scale and percentages when the questions require other responses. Each question was
calculated based on the number of respondents that answered that particular question (n) rather than from
the total population of respondents (N). Where it exists, data collected as part of the 1998—1999 NASA
CONNECT evaluation project are provided after the data for the 1999-2000 NASA CONNECT season;
for example, (X = 4.66/x = 4.55) indicates that the mean for 1999-2000 was 4.66 and the mean for
1998-1999 was 4.55).

Topic 1: Instructional Technology and Teaching

Respondents were asked to rate seven statements related to instructional technology and teaching
(table 1). The highest mean rating (X = 4.66/x = 4.55) was given to the statement that instructional
technology enables teachers to be more creative. The next highest mean ratings were given to the
statements that technology enables teachers to teach more effectively (¥ = 4.55/%X = 4.51),
accommodates different learning styles (x = 4.51/X = 4.51), and increases student motivation and
enthusiasm for learning (X = 4.50/Xx = 4.51). At slightly lower mean ratings, the respondents reported
that instructional technology increases student learning and comprehension (X = 4.44/x = 4.41) and
student willingness to discuss content and exchange ideas (¥ = 4.29/x = 4.23). The lowest mean rating
(x¥ =4.02/x =4.07) was given to the statement that instructional technology is effective with virtually all
students.



Table 1. Instructional Technology and Teaching

Quesno.n: Mean | Median Stal.ldz.ird Minimum Maximum Count (n)
Instructional technology deviation

Enabl.es teachers to teach more 455 5 071 ) 5 263
effectively.

E.nables teache.:rs to accommodate 451 5 0.69 ) 5 263
different learning styles.

Enab.les teachers to be more 466 5 056 ) 5 26
creative.

Increases stgdent learning and 444 5 0.70 3 5 263
comprehension.

Il}creases student w1lhngnf3ss to 499 4 0.79 ) 5 256
discuss content/exchange ideas.

Increas.es student mopvauon and 450 5 0.66 3 5 261
enthusiasm for learning.

Is effective with virtually all 402 4 101 | 5 26
types of students.

(n) denotes number of responses.
Topic 2: Instructional Programming and Technology in the Classroom
Instructional Programming

Respondents were asked to react to four statements about instructional technology programming
intended for use in the classroom (table 2). Higher mean ratings were given to the statements that schools
have increasingly greater access to instructional technology programs (X = 4.01/x = 4.25) and that the
majority of the programs are of good quality (X = 3.76/xX = 3.86). Lower mean ratings were assigned
to the statements that the majority of the programs are not easily broken into “teachable” units
(x¥=2.91/x = 2.78) and that the majority of the programs are not appropriate (for example, too advanced
or too basic) for their students (X = 2.89/x = 2.65). It is important to note that for all four of these
questions, optimistic teacher attitudes concerning instructional programming have decreased since the
1998-1999 survey. In general, teachers surveyed for the 1999-2000 season reported that their perception
of access to instructional technology programs and quality of those programs (including “teachability”
and appropriateness) have decreased since the 1998—1999 survey. These results are consistent with one

Table 2. Instructional Programming

Question: Mean | Median Stal.ldz.ird Minimum | Maximum | Count (n)
deviation

Inc.reasmg.ly, schools have greater access 401 4 0.98 | 5 261

to instructional programs.

The majority of these programs are of 3.76 4 0.88 | 5 54

good quality.

The majority of these programs are not
appropriate (i.e., too advanced or too 2.89 3 1.15 1 5 244
basic) for my students.

The majority of these programs are not
easily broken into "teachable" units.

291 3 1.23 1 5 245

(n) denotes number of responses.



of the conclusions of the 2001 CEO Forum Report on school technology, which stated that for
instructional technology to be positively received, state, district, and local policies, education programs,
and resource allotment must be aligned in order to attain goals (CEO Forum, 2001). Teachers are looking
for more than the mere existence of instructional programming; they are looking for programming that is
easily accessible and aligned with educational goals.

Instructional Technology

Respondents completing the survey reacted to three statements concerning the actual use of
instructional technology in the classroom (table 3). Respondents gave the highest mean rating
(x = 3.93/x = 4.13) to the statements that (1) administrators support and encourage teachers to use
instructional technology in the classroom and (2) classrooms are growing increasingly rich in
instructional technology (x = 3.68/x = 3.60). The lowest rating was given to statement (3): teachers are
generally positive about introducing/using instructional technology in the classroom (x = 3.38/x = 3.37).
Among these three questions, the largest decrease was in relation to administrator support and
encouragement for use of instructional technology. This decrease is an important finding because support
and encouragement of both instructional technology training and use by teachers are integral to the
success of instructional technology programs (Philipkoski, 2000).

Respondents were also given a list of seven factors that could prohibit or limit the integration of
technology into their instructional programs. They were asked to indicate which of these factors they
considered barriers to integrating technology into their instruction (fig. 1). Respondents were not limited
to selecting one factor; they could select all factors that applied. Respondents indicated that lack of
access to computers was the greatest barrier (79 percent), followed by lack of time in the schedule for
technology projects (64 percent), not enough computer software (58 percent), lack of teacher training
(52 percent), lack of knowledge about how to integrate technology into the curriculum (50 percent), and
lack of technical support (47 percent). The failure of purchased software to be installed was reported as
the factor least affecting the integration of technology in the classroom (18 percent).

Table 3. Instructional Technology

Question: Mean | Median Stal.ldz.ird Minimum Maximum Count (n)
deviation

Administrators support and

c.:ncoura.ge teachers to use.: 3.03 4 1.18 1 5 254

instructional technology in the

classroom.

(?las.sro.oms are growing increasingly 3.68 4 113 | 5 260

rich in instructional technology.

Teachers are generally positive about

introducing/using instructional 3.38 3 1.10 1 5 263

technology in the classroom.

(n) denotes number of responses.
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Figure 1. QI15: Factors that are barriers to integrating technology into instructional program (n = 269).

Topic 3: Overall Assessment of NASA CONNECT

Respondents were asked to assess the seven programs in the 1999-2000 NASA CONNECT series
(table 4). The highest mean ratings were given in response to the statement that the NASA CONNECT
series presented mathematics, science, and technology as a process requiring creativity, critical thinking,
and problem-solving skills (X = 4.63/x = 4.58) and the statement that the NASA CONNECT
program presented workplace mathematics, science, and technology as a collaborative process
(X =4.59/x =4.42). High mean ratings were also given to the alignment of program content with the
national mathematics, science, and technology standards (X = 4.57/xX = 4.61); the presentation of
workplace mathematics, science, and technology on the job (X = 4.55/X = 4.49); and the presentation of
women and minorities performing challenging engineering and science tasks (X = 4.55). Respondents
also agreed that the programs met their stated objectives (X = 4.54/x = 4.49) and that the programs raised
student awareness about careers that require mathematics, science, and technology (X = 4.54/x = 4.44).
The lowest mean ratings were given to the statement that program content was developmentally
appropriate for the grade level (X = 4.17/X = 4.25) and the statement that program content was easily
integrated into the curriculum (X = 4.14/X = 4.09). One noteworthy comparison between the 1998—1999
and 1999-2000 data is that although the statements receiving the highest mean rating changed, the same
two statements received the lowest rating both years (programs are developmentally appropriate for the
grade level and programs are easily integrated into the curriculum). Therefore, one core area of
improvement for NASA CONNECT is developmental appropriateness and ease of integration.



Table 4. Overall Assessment of NASA CONNECT Program

Question:

Mean

Median

Standard
deviation

Minimum

Maximum

Count (n)

The programs met their stated
objectives.

4.54

0.68

188

The program content was
developmentally appropriate for the
grade level.

4.17

0.89

196

The program content was aligned
with the national mathematics,
science, and technology standards.

4.57

0.60

192

The program content was easily
integrated into the curriculum.

4.14

1.00

189

The program content enhanced the
teaching of mathematics, science,
and technology.

451

0.69

193

The programs raised student
awareness about careers that require
mathematics, science, and
technology.

4.54

0.66

190

The programs presented the
application of mathematics, science,
and technology on the job.

4.55

0.60

193

The programs presented workplace
mathematics, science, and
technology as a collaborative
process.

4.59

0.60

190

The programs presented
mathematics, science, and
technology as a process requiring
creativity, critical thinking, and
problem-solving skills.

4.63

0.56

193

The programs presented women and
minorities performing challenging
engineering and science tasks.

4.55

0.63

185

(n) denotes number of responses.

Topic 4: NASA CONNECT Television/Video Programs

Respondents were asked if they used the seven programs at the time they were received (table 5). The
percentage of “yes” responses varied from 44 percent for program 1 (The Measurement of All Things:
Tools of the Aeronautics Trade) to 20 percent for Program 7 (Algebra: Mirror, Mirror on the Universe).
The percentage of “no” responses varied from 23 percent for program 7 to a low of 12 percent for
program 1. Overall, the percentage of respondents indicating that they “may use the program in the
future” ranged from 61 percent for program 4 (Geometry of Exploration: Eyes Over Mars) to 44 percent

for program 1.




Table 5. Use of NASA CONNECT Television/Video Programs

tion: Did the followi
Question: Did you use the following Yes No May in the future Count
programs?
Program Percent () Percent () Percent () N)
1: The Measurement of All Things:
¢ Measurement of All Things 44 108 12 28 44 109 245
Tools of the Aeronautics Trade
2: The Measurement of All 34 79 14 33 52 119 231
Things. Atmospheric Detectives
3: Geometry of Exploration:
Water Below the Surface of Mars 27 66 18 4 >3 133 243
4: Geomet Exploration: E:
eometry of Exploration: Eyes 19 a1 21 16 61 135 9
Over Mars
5:P tionality: X-Pl
roportionality: &-ane 27 65 16 37 57 136 238
Generation
6: P tionality: Modeling th
roportionafity: Modeting fe 24 52 17 39 59 133 224
Future
7: Algebra: Mi Mi th
sebra- Mirror, fwrror on fe 20 46 23 53 57 132 231
Universe

(n) denotes number of responses.
(N) denotes total population of respondents.

Respondents who used the NASA CONNECT programs were asked to identify how they used them in
their classes (table 6). Respondents were asked to choose from four possible uses for each of the seven
programs: (1) to introduce a curriculum topic, objective, or skill; (2) to reinforce a curriculum topic,
objective, or skill; (3) as a special interest topic; and (4) for some other purpose. The highest percentage
of respondents indicated that they used the programs to reinforce a curriculum topic, objective, or skill
(ranging from 34 percent for program 7 to 43 percent for programs 2, 3, and 6). The least common
reported use of NASA CONNECT programs was “for some other purpose.” Respondents who selected
this statement were provided space to indicate how they used the NASA CONNECT program. Responses
ranged from ““to encourage interest in our science fair” to “for talented and gifted curriculum enrichment.”

Table 6. How NASA CONNECT Programs Are Used in the Classroom

Program 1 2 3 4 5 6 7

Use Percent| (n) | Percent | (n) | Percent | (n) | Percent | (n) | Percent| (n) | Percent | (n) | Percent | (n)

To introduce
a curriculum
topic, 33 59 27 32 24 23 22 17 29 28 23 18 25 17
objective, or
skill

To reinforce

a curriculum
topic, 37 66 43 51 43 40 37 29 38 37 43 33 34 24
objective, or
skill

As a special

. . 21 37 22 26 25 24 29 23 27 26 25 19 30 21
interest topic

For some
other 9 15 8 9 8 8 12 9 6 7 9 7 11 8
purpose

(n) denotes number of responses

10



Program Delivery

Respondents were then asked whether they viewed each of the seven programs live, taped, or via both
methods (table 7). Most respondents did not view the programs live (only 4 to 15 percent of respondents
viewed the program live); rather the programs were taped and viewed at a later time (59-78 percent of the
respondents indicated that they taped the programs). Only a small percentage of respondents reported that
they viewed the program both live and taped (ranging from 2-4 percent, depending on the NASA
CONNECT program). Respondents could also indicate that they did not view the program. Responses
for “not viewed” ranged from a low of 13 percent for program 1 to a high of 32 percent for program 7.

Respondents who used the program were then asked to indicate the method by which they received the
program (table 8). Five options for program receipt were given: (1) PBS, (2) downloaded it, (3) media
specialist taped it, (4) I or someone else taped it, or (5) NASA sent me the tapes. In all, 229 individuals
responded to this question, and each respondent was asked to select all the methods of receipt that
applied. The most common method of receipt reported was for a media specialist to tape the program
(24 percent), followed by NASA sending the tapes (20 percent), receiving the program via PBS
(20 percent), and taping the program (18 percent). The least common method of receiving the 1999-2000
NASA CONNECT program was downloading the program from the Internet (8 percent). A follow-up
question regarding receipt of the NASA CONNECT program inquired whether the respondent
experienced any difficulty obtaining any of the programs in the 1999-2000 series. Of the 216
respondents to this question, 110 (51 percent) indicated experiencing difficulty obtaining the programs.

Table 7. Viewing Programs

Question: How did you view the following programs? Live Taped Both Not viewed

Program: Percent| (n) |Percent| (n) | Percent | (n) | Percent | (n)

1: The Measlurement of All Things: Tools of the 7 g 78 37 5 5 13 15
Aeronautics Trade

2:The Me.?asurement of All Things: Atmospheric g - 75 69 ’ ’ 15 14
Detectives

3: Geometry of Exploration: Water Below the Surface g 6 69 59 3 5 20 15
of Mars

4: Geometry of Exploration: Eyes Over Mars 13 9 61 43 4 3 23 16

5: Proportionality: X-Plane Generation 5 4 72 56 4 2 20 16

6: Proportionality: Modeling the Future 7 5 63 44 3 2 27 19

7: Algebra: Mirror, Mirror on the Universe 4 3 59 40 4 3 32 22

(n) denotes number of responses.
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Table 8. Receiving Program (N = 229)

Question: How did you receive the program? Yes No
Percent (n) Percent (n)
PBS 20 46 12 27
Downloaded it 8 18 13 29
Media specialist taped it 24 56 12 27
I or someone else taped it 18 42 11 25
NASA sent me the tapes 20 45 11 26

(n) denotes number of responses.

Grades Viewing the NASA CONNECT Programs

Respondents who used the 1999-2000 NASA CONNECT series were asked to report which grade
levels viewed the programs (fig. 2). The largest percentage of students viewing the 1999-2000 NASA
CONNECT series were sixth graders (20 percent) and eighth graders (20 percent). This result differs
slightly from the results of the 1998—1999 study, where the most common grade levels reported were
grade five (37 percent) and grade six (36 percent). The least common grade levels to view the 1999-2000
NASA CONNECT programs were grades three (2 percent) and four (4 percent).

Figure 2. Q19: Grade levels that viewed programs (n = 197).

Quality of the Television/Video Programs

The last component of the NASA CONNECT television/video program evaluation process asked
respondents to evaluate program content and quality by indicating their level of agreement with fifteen
statements (table 9). The statements receiving the strongest support from the respondents were the
programs demonstrated the application of mathematics, science, and technology on the job (X = 4.62);
the programs illustrated the integration of workplace mathematics, science, and technology (X = 4.59);
and the programs presented mathematics, science, and technology as disciplines requiring creativity,
critical thinking, and problem-solving skills (¥ = 4.56). High marks were also given to the statements
that the programs enhanced the integration of mathematics, science, and technology (x = 4.55); the
programs raised student awareness of careers that require mathematics, science, and technology
(X =4.52); and the programs presented women and minorities performing challenging engineering and
scientific tasks (X = 4.51). The lowest scores were attributed to the statements that the programs were
easily incorporated into the curriculum (X = 4.08), the programs were developmentally appropriate for
the grade level (¥ = 4.06), and the programs were effective with virtually all types of students
(x =3.99).
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Table 9. Quality of NASA CONNECT Television/Video Programs

Question:

Mean

Median

Standard
deviation

Minimum

Maximum

Count (n)

The programs were of good artistic
quality.

4.36

4

0.70

168

The programs were of good technical
quality.

4.49

0.64

172

The programs enabled me to
accommodate different learning styles.

4.16

0.78

168

The programs increased student
willingness to discuss/exchange ideas.

4.17

0.80

162

The programs increased student
enthusiasm for learning.

4.25

0.76

161

The programs were effective with
virtually all types of students.

3.99

0.96

159

The programs were a valuable
instructional aid.

4.44

0.72

168

The programs were developmentally
appropriate for the grade level.

4.06

0.91

164

The programs were easily
incorporated into the curriculum.

4.08

0.93

160

The programs enhanced the
integration of mathematics, science,
and technology.

4.55

0.67

166

The programs raised student
awareness of careers that require
mathematics, science, and technology.

4.52

0.69

164

The programs demonstrated the
application of mathematics, science,
and technology on the job.

4.62

0.61

165

The programs presented mathematics,
science, and technology as disciplines
requiring creativity, critical thinking,
and problem-solving skills.

4.56

0.57

165

The programs illustrated the
integration of workplace mathematics,
science, and technology.

4.59

0.59

167

The programs presented women and
minorities performing challenging
engineering and scientific tasks.

451

0.61

162

The programs were a positive link
between the classroom activity and the
web-based activity.

4.38

0.74

136

(n) denotes number of responses.
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Topic 5: NASA CONNECT Lesson Guides
Use of Lesson Guides

Respondents were asked if they used the lesson guides they received as part of their registration with
the NASA CONNECT series (table 10). The percentage of “yes” responses varied from 50 percent for
program 1 (The Measurement of All Things: Tools of the Aeronautics Trade) to 22 percent for program 7
(Algebra: Mirror, Mirror on the Universe). The percentage of “no” responses varied from a high of
22 percent for program 7 to a low of 10 percent for program 1. Overall, the percentage of respondents
indicating that they “may use the program in the future” ranged from 58 percent for program 4 (Geometry
of Exploration: Eyes Over Mars) to 40 percent for program 1.

Table 10. Use of Lesson Guides

Question: Did you use the lesson

guides for the following Yes No May in the future Count
programs?
Program: Percent (n) Percent (n) Percent (n) (N)
1: The Measurement of All

Things: Tools of the 50 109 10 22 40 87 218

Aeronautics Trade
2: The Measurement of All

Things: Atmospheric 43 89 11 22 46 94 205
Detectives

3: Geometry of Exploration:
Water Below the Surface of 33 67 17 35 50 104 206
Mars

4: Geometry of Exploration: 26 50 16 39 59 113 195
Eyes Over Mars

5: Proportlgnallty.' X-Plane 39 66 16 33 5 105 204
Generation

6: Proportionality: Modeling 8 55 16 39 56 109 196
the Future

7: Algebra: Mirror, Mirror on 2 a4 2 43 56 109 196

the Universe

(n) denotes number of responses.

(N) denotes total population of respondents.

Quality of the Lesson Guides

The respondents were asked to react to seven statements about the quality of the NASA CONNECT
lesson guides (table 11). They gave the statement about the teacher “background” portion being a
valuable instructional aid the highest mean rating (X = 4.54), followed by the statement that the lesson
guides were a valuable instructional aid (X = 4.52/X = 4.40). High scores were also given to the
statement that the print and electronic resources were valuable (X = 4.47), the directions were easily
understood (X = 4.44/x = 4.16), and the layout of the lesson guides presented information clearly
(X =442/% =4.28). The statement that the cue cards provided a positive link between the video and
lesson guide (X = 4.22) and the statement that the lesson guide was easily downloaded from the Internet
(X =4.13) received the lowest mean ratings.
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Table 11. Quality of NASA CONNECT Lesson Guides

from the Internet.

Question: Mean | Median Stal.ldz.ird Minimum | Maximum | Count (n)
deviation

Th.e d1rect1ons/11.1struct1ons in the lesson 444 5 076 | 5 171

guides were easily understood.

